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tCi^^CT. SulE?^SL^ctfllE/^>;/v^y cTi^^miE^m^t- 
[If 6 ] mM<7):g?^tcm;b*Wjf^-r :y 7^ y 



[ii^i^tc J: f9 ^n-Acitjiamii^^ni^t^^^oB^'^^t- 
mm^ti'timu^<^yr' y <D%mMm(Dmm^m^f:L <^ 
rMm.^.t \.xmm'r^m^m6S.m<oMmm^<yrv 

?E s ^ *^ ^ b gig pt pfl * ff ay-r ^ si§ B^Ffl 
ff^iy^i^^^LT^^t). i^?gig0#raffay^i^t-J:*?thay 

.^.t L.x^.m-r^m^m6mm(ommm'^<y'rV(omm 
m^m9] mm^<y'r V (Dts^mj^irm-^ir^mK 

»P ay^ ^ titzmnd.^< ^yy'V co«^mEE^l/giJia8^^^« 

my<yy'v<Dm^^mmt^wmmi:m:txisy). mmm 
50 5tm^*tcii-r5tts«r^ta-r5. 
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So 

[0 0 0 1 ] 
I 0 0 0 2 1 

{zn^^'r^h(OV^^Zt/)^h. ^St^SSSOC (Stat 
e of charge ) y< y'r V i)^ ^(Om&%m$tlX\^^^ 

[0 0 0 3] :^>^i>:^^mmw}timt'r^ 

[0 0 0 4] Cco^tg^*g«cLfc:«M(C^oV>Tli. 

[0 0 0 5] ^(Dtcib. ±iz&L7t5Emt^fllSOC^. 
[0 0 0 6] <ir:i5T% /^:y7" y cO^St^filSOC^m 

[0 0 0 71 t.tc. ^<y'rV(D^m,iftmsoci:wm.'r 
[0 0 0 8] L;i-U. ^n^c^::^^T*i^. y<y^V(Dm 



[0 0 0 9] ^r.-C;^ffil^Ati. ^Pi(cJg4feLfc^*^ 

5£ L fctt ^^ffi ^ ffi V ^ T^mttffi S O C 4r i^) 5 

<55^(]^[t'i|#rf^3p8- 2 7 8 3 5 l^^#^(C*5V>-Cia 

[0 0 10] ^fc. ±ii!5LfcSfmi=»<^ffl^mii^t>-scs 

[0 0 1 1 ] 

"rvt^tkM^^r^x^^^^r^n. Mmco^mvtmsoc^ 

[0 0 12] — ^^^^ W y y K^Pl 

mikmsoc^^hbxm^im^^^x^^xo{c^^:^ 

30 LV\ 

[0 0 13] —m^^<y'rV<D%m^^'&MJI.- 

%micx.<:>x^^it>n^:it^n^^t. nm^^cDXo 
(c. i^^;:£{tt<^^^^mffi<^^m«sft^^o^^i^>':7^y > 

mM,Uti!}^hy<y'r])<Dm^-MM^i± (I -V^Rpti) 

[0 0 14] :i^^mnmmm^{^&^^^^thr^h<ox. 
^mffi<b^mffigs^<^M^^>:7'y >^i^xmf^-m^L 

# 6^^5/7^ y <Dmmt&mEEi^^^B'^^<yr' y (o^mM 

«^^/^>'<:y^ y c7)gglH]?§mjE^S^g-^^^y 7^ !^ ^^^^ 
50 [0 0 15] 
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[0 0 16] ^LT. lf>I^JSUC|a«L/c^^P^(7)^«fe 

mikm tc^o it 5 ^^^m/£ ^ f 5 BiiHisgmEE ^ ?t^-r 
10 0 171 ^fz. m^m2 i,zmmLti^mm(o^mm 

[0 0 18] I»>R^3 {Ci54&Lfc*^0^co^«fe 

loo 1 9] ^fc. m^m4i,cw.mi^rz:^^m(DMmm 
10 0 2 0] ^^tc. m^^5[z^wi\^tc:$:^m(Dmm 



6 

3 xn 4 {ciE®(7)^tfeffl/< y 7^ y (Dr^^^mj^^^:^^^ 
[0 0 2 1 ] ^fc. m^me\zw,mi^ti^^mcoMmm 

Tfk-rXoi^'-. mW\(DM^{zm:^im^'r^y<^y'rV 1 3 
10 tc. mJl2.^<:yT- y 1 3(7:>¥'#t^SlC:}ott'5$S^mffit-ta 

mm^<y'rV 1 3 (7)^m/i?Em^'{C. f^>'<:yT'y 1 3(D 
^®ffi«0®d--^f4^V>oomji£/<:yv^y 1 3 coa^«i± 

t(j lai^ s ?E mmffim^ifi T*^ ^e-r miE^ 5£ ^ <^ 

itb^&%:i0M'r^mi^^^.^^mm^^2 3.At. MIBtS:;^ 

7^y 1 3(7)pjiEi8smi£^<?5M^e^. HtjiaB§*&0#>'£^tu^ 

^2 3 Atcj: t)S^m$ia.fcmj|BaiI?c^^iStogl*&H#^, 
20 13 V ^ T mjlEm^EaOS^S A tc <t 19 Sy^ $ tu la :y 
xy 1 SO^S^^coffit-J^oTl^-r^ MfS^ 
^6B#,^,<^tti^l^2 3 Ate J: "Pl^.tti^ixfcltjfamiES^^ 
^(Dmi^^^j^Jz^^'f ^mU^<^y'r V 1 3 cof^gpifefit^^j^ 

ie>^rt^stnL#jm^i^ 2 3 B ^ . mt^rMm.^Mm^^ 
2 3 Atcj: »9^ai^nfctijismEE^^^i^'7)r^^60$.'^.j« 
p^to. mtmikm'^^^Ai,cxK>mi'^^ntzmm^<^y'r 

y 1 3 (D^m«?i?c^O®'>S:(c, BuiartSPStn;S'ifcti^^2 

3B{c^y)iki^hi^rc. mmmii^^^.^MH!i^^2 3 AI.Z 

30 IB/<:yxy 1 3(7)|^SP}&tfi:^^Cf::ffi^. ^J^>3}^ ?.tt 
fcSulS^^'j/T^y 1 3(75mfia:^miE^m<^M*6mrt-i3t-t5 

P^[E]Sgmff(-JbD;i5r mjfa/<:yv^y 1 3 (7)il?tO 

m\Bl^mJ^^^^ir^mU^m 2 3Ct :i ^ * 

[0 0 2 2] ^^tc, ig*3l7{;ife«Lfc*5l0>^to«ife 

tc:^mm(0^mmy<^yv' y ^^P^le]K«l±?S©^g^-i5V^ 
misSM*SB#-'^.1^tii^S2 3 A^^ mllE^mffi^m^' 
tc^DV>TmIIBm«Say^¥^SA{cj:l9ffl^$nfctulE/^,y 
40 y 1 3 co^«m»ftf^^^i0*Pfl^/c Ki (Dm^PA^^Mir 

^m<^m^M^^2 3Di:m\^xio^^ m»pm^.m^ 

©2 SDtciJ: t9 3|^ttl$n3tH(Ii5^^';/7" y 1 3c0^mm»{£ 

[0 0 2 3] ^fc. tn^ms\zmm\^ti:^^m(Dmmm 

HulSg§it^B#,'^.1^m^S2 3 A:6^ HulS^^yT^y 1 3 
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[0 0 2 4] m^m9{cn^mi^t^:^^^M(^^W: 
3^S{-:^3V^r. Hij|B^<';/"r U 1 3 (0$S-7-mH«:S'J^i"5 

[0 0 2 51 ^fc. ff*:Si o(c|s^Lfc;*:5!0>^<^)»:ife 
t)^h. t^y<y'rV 1 3(D^&<0%m.^Mfi^^'r^ikUi: 

[0 0 2 6] m^^i i>ct^m\^tz^^m(Dmmm^<^yy' 

igc^i/ScIc C^t yy^'J (Dt^^mBE:^^^'^. ^ tcHST L 

[0 0 2 7] L75^b> ^C7:>m. /^:yv^ y 

<^i^^> ^ V N o o^r^^ ®H smffi 

[0 0 2 8] LT. mH^^?i^<^F^*&B#-^>T'l^. 
m'P(Oy<y'rV (^m^^nJ£^^^^±X\ y< yv'V(D 
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[0 0 2 9] x^x. 'mjE^'^m^com^y.^(o%mm 

«^mjic:ibMt5F^[H]'^mEEtc:DDx.5:i 
[0 0 3 0] li*9i2(C|E^Lfc*5!§«<75*:«ffi 
10 gtLfc^^P>^o:^tfe^/^:y7"y cOgi[elSgSI£igS*"&{C 

:yT-y(?5^m®iJfccD^<t:^fc'*-K;6^':^t <. mffi^^M 
[0 0 3 1] IS3}t3S3tCfe«LAc^§!P>^(0*:® 

t^^i.fz:$i^m(Dm-mmy<yv- y comm^mj^^^:^^ 

V (D^mm^Tb^^-^ ^ . :z<0%mmmf^cJtZXy<yy' 
[0 0 3 2] ^fc. |g*3l4tClB«!cbfc:^^0Jc7)m«ffi 

3 \cmm\^fz:^^m<^Mmmy<y7' y cDgsiEiKmffi 

40 -60 

[0 0 3 3] ^r-C% '^mf^JtM'Pii^i^^^^^'^y'rV(0 
M'PitCi^^hn^y^y'r y cD^lElSSmEEcoig^lf IE-r6 

[0 0 3 4] ^^bfc. IS*3S5 lcis«feL7t^^0^<oS:®c 

50 (o?ismss(c|i-r^tfe^iSr«la•^■5<?:^^-fflv^5/<5/■r y 
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m^^m'^m^mm. %m,^m (soo .iri^ofc. ^< 
[0 0 3 5] ^fz. m^meicmmi^ti^^mco^mm 

[0 0 3 6] L7)^U. ^^yT^i; 1 3(C^i:fc3t 

^^y-r y 1 3tortlHiffi*ttO±^t>y^ 

T^^Pd. Smffi^Hf-ct oT^^^-yT" y 1 3 {C-^;^^^^!.^^ 
^wU:3t^-75^ ^m«i^S<:OiS5!}Dtc^^-y:T>'<:x7^ y 1 3 

[0 0 3 7],-^UT. r^*&B#,fe:^ffi#l^2 3 AMJ:^S 

i; 1 3(D\^^i&mti(Dmi3\i&<^(owmx^<y'rv i 3(d 

1 3(D\Hum'mti(DmMA^:^^Emi'cmm'i-ti\'X^ ^(o 
tfid, /-^^/-T^y 1 3(r>^U^%.'h<omi^\^{^o^<v'=r') 

X% v^:yxy 1 3(Ot\'^UM.ti(r:>mM\zWo ^^yy-^) i 

[0 0 3 8] j:o-r. mEE^^mi^c7)^.«^^^tcmjjsaij 

.fi:^m#S 2 3 A(ciJ: 5mH^5£tl«<7>r^<t&(Z)«mi^,'Si 
y 1 3 OP^a5*g*n:*^ Cfclill^. BB*^0# 
.fe1^ttS^IS:2 3 AtcJ:5«iE^^^iS<^r^^t^^aii^l^ 

y 1 3(on^mn.ii(r>mM'7fii\i^o^t 

(d/^i?, w;h.4:. ^*3fti^^tifc/<5'7=- y 1 3(7)^®jE 
^mco ibM-t 6 ^ [H] SSmEE *D ;t 6 * ^ 

g:2 3 C;6^T^) r ^S^'{cfc>5!affit^^<:y7" y 1 
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[0 0 3 9] liJj^3l7{C|S«£L/c:$:a^0>^c7)^$g 

^c*5V^-c. ^<';/'ry 1 3(nm=^W^t^'^n&^n.<oW^ 

[0 0 4 0] -^fz^ m>k^s\cmmi^fz:^^m(D-^m^ 

y<y'T V (Dm^^mf£^WmW:^:iXn-\t. if*^6{clS 

isv^T. ^^?/7^y 1 3{zm\^'r^%mm^mit^xr>x^< 

yy' V I 3(D^mm^i^'^'SE^^ . r cD^mffi^^t-/^^ CT 

^<:y7"y 1 3{z^±'r^%'m,m^m(Dmmc\^f)'^tzm 
m'^^mmf^m^ft^^xmi—m^i^c'^-^^ ^ 

[0 04 1] 1^*319 tc|5ttLfc*^?^c7:>*:«fe 

7 xns {c^m\^ti^^m<D^m^^<yr' y t^giiHjsgm 
30 ffif^»^si^*^v>T. /-^yT^y 1 3tc^jbD^;jx6?Emm 

JE;6SfemiE-Cfc^ irV^oTt). ^m^M^i^^ ^MtiX'^ 
[0 0 4 2] -^r.T% m^^^.^M\^^^^2. 3A\CX.y)m 

tcj: »9ay^$tt'5^mjffi5Em4'tciott^^<';/7^y i 3<d 

m4^t-^^^S2 3CtCj;«9?^»^n'5/^^/7^y 1 3(0 

mm^ms.(om,^mjE^wc2 3¥\z^K>miE'r^t^ ^ 

n^m2 3C\zX.^fk^^n^^<y'r') 1 3 oP^IelS^m 
iEt0^eSr«iE^S2 3 FtCct'^tfiE'r^r ^(CJ; ^ 

[0 0 4 31 ^fc. 0 kcum.\.fz^^m<DMM. 

1 3^D^mS»^-ll'r'5^^fi§^^fctl-r^^7)^cfflV^e/•<:x 
so y 1 3cc>BBlElKmEEcO<B[755. It^^Se. 7. 8XJ^9 



11 



(7) 



002-247702 

12 



(SOC) ^V>ofc. /<'y7" y 1 3o?Em^st-B§-r5 

[0 044] 

[0 0 4 5] m2n:^mm(OM1^m^<y'r V (omiBl^M 
[0 0 4 6] ^LT. rco/N^ y^'i; >y KS:^]**. 

b^^-^ tv.xm.-m.^'^x^ 

^><y^v--^:7 b 7?!)^b*:tti it-<HitL. rv';^b^^T 
[0 0 4 81 ^— v^:i:^i^— 5f:iS ib(-. 

tC. inl^iyl>^3(DZ7y^7r^4—/\^^^m^iiZ\Bl^$'^^ 

[0 0 4 9] •h^j^^i-z. :^mmwm(oy^^ y y h^mm 

{C:^oV^T^:i. ^[a^c7):Jr— v-y vytcHLiAAyfc^^r- 
$ ib(c^-S:2^pg@^T't>ia^i:. r^irifyy^ 
[0 0 5 0] ^^tC, ^-i/y >'>5^{C^L3AA.^C=3r-4r 

3^pg@^r*t>i3i5<h. r i^^-fei^y ;^-r y^^tu^-r 

[0 0 5 1] 3SP^i^-et>*aio/c^-7!»^5>^S:St 



-rt. ^-7^-smmc2^mn'^xm'^xy^^-^ 

Pg*9 ^—yA^<D^W.X±^^XT^±^ y y'f'RrJ 
^if:^yiy^i^:^^y^\'lit:y^M<oi^t.tt^^. mm 

[0 0 5 2] iS?tc. r ^-fei^y ';/^^5:^>'^n. ^ 

10 5? v^^n^v — ^ 5 ^ir/w-^— ^ ^ L 

?i<Tt>. *5J:^250A (r>-<r) (dig-r^ScmH 

[0 0 5 3] IS^t^^c^mP^tCMLT. ^^teff^^cO^ 

tt^^<.y7^y^s^s:t^^i^m^gu:i. Tv-;^ ^^^T 

— ^ 5^{C»i-^/^':y7" y 1 3 cOSJcmmSt I v^ni^^ 

T^y 1 3M^-r5^mm»s^^tiii-^mi«D-tv-9- 1 s 
20 /"<:y^y 1 3kzm.'9mm\^tLmm^mii^^\^. ^< 

y^V 1 3c7)^^^mEEVSr^tt5l"5mffi-fe:>'iM 7 ^ 
[0 0 5 4] j^. Jiizt^Lfcmsft-fe^-lM 5j^t>*mi£-fe> 

[0 0 5 5] ^7t. ;^^iSMfi|cO^«feffl/<:y^y 

FJ <^iB&ISf5o ) 2 1 (C:JoJ-t6A/D'^^t^(-:^'9iA 

lE-r^o ) 2 3 4r$ b(-«;lTV^5o 
[0 0 5 6] ^ LT. mjIG-^-^ 2 3 C PU 2 3 
a, RAM23b. ^t>\ R OM 2 3 c LT^3 ^) . 
r£05^^ CPU23a(vlt^. RAM23b&t/ROM 
2 3 cOffe. Buiai/F2 1 ;!i5^jR$ttTi3 9. */c. 

[0 0 5 7] iij|ERAM2 3 h i^fSltffltO 

40 WLT4b^'9. fltjlSROM2 3 c {Cl-j;, CPU2 3 a 

a^Silb {-^ ^ 5 /ii i6 o ©J ^ :/ n >/ ^ ^ J^i^ Srt ^ 

[0 0 5 81 ^ LT. mj|E-^>r =3 V 2 3 ^Fia^o-Y 

y^yt^ay-y^^ ^y'f'(D:tyVtmxn^ ^^y'r^) 1 3 

[0 0 5 9] iJfctc:. gulEROM2 3 c $ ^fc^JiS? 

50 >^Ui/^i^(cSev^CPU2 3 a;65fT9toSSr. 03(^:7 
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[0060] ^<y'rV 1 3;6^ibt^*^m^S:*tT^^^> 

2 3tmmLzft2^yM.^^:^^-h'tht. CPU23 

[0 0 6 1] y<y'rV I St^^m^Xh^m-^a 

^y<yy'V 1 3 0¥'#tt^tC:fott 6y^^mJ£lCte^-r 5 io 

2) . ;^7^^/^S 1 y :5^-:/i-5o 
[0 0 6 2] -^LT. y^v-yZfS 2CO%mmt^^m^^^^-f 
^y<y'rV 1 3 (7)g^lH]Sg®EEOC Vc7)»ffiMS-r-^Tt:>ti. 

aiiftTS^ V (D%mikn soc ^*i?)5*-^(cgi5g 

i-6:$:tHPA(c J:5Strt7)|±ll^r-fc5. ^#1^ 2 o O 0 - 

3 6 9 2 2 OtC:fol/^TS^Lfcrt^^ffil/^T> i^TtCfJi 

[0 0 6 3] ^-f. ^7^5/>^S 2-ej^. ^<:y7"y I 20 
S{cS«r^To;^cl^(c. I /F 2 l LXm^ifcir >1M 5 

Um-r^ZtX. ^<y'rV 1 3t7)^^miEV^l>*iftmm 

[0 0 6 4] m<J:^tc. y.y' yy'S 2X-n. y<y'r V 

"rV 1 3omEE-m*5fEl^tt<7)tiJ9yBL^ff 9 c 
[0 0 6 5] -^LT. Ztlh^<y'rV I 3<D^;r^m(D^^ 

[0 0 6 6] -^r-C^-f. — JKW^i^^^^V^y -^COtf^CO 

[0 0 6 7] ^>iy>^mmW}:bmtir^- 

[0 0 6 8] fjg*. V - I ^i^i-im 4 (CTF-r J; 9 t-. 1 

iik^X^ h2i^^(D:^tK M^^^m^^ir^^ 
fig^ci3V^T''<s''r y 1 3(0*i61S«n:tcJ:5j£(6lV- so 
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[115 JC^-fJ: 9{C. V=a + b I 
:i>MJ:oT. igv4gP^^W-r6ifi<a^^ffiv>6 J: 9{c 

[0 0 6 91 ±mLtLXo^j:i^mM^'S^^Mt'r^n'^^ 

ov^T. l2l7(Di^^:7ifi{c^-rct 9 f-. *fe«ffi'ijStoii:DD 

C7)^2 0i5Mft^^M2<:D2OC0^7!i^#e)n.5. /.e^s. 
7 ff'IcfSifet^^^i'i^T'— ^ tc J: o X'^^hti'tiMcm^^J: 

[0 0 7 0] -:^(7)i£faffi^^M 1 0:tj>g'^ SJcHr^l^^B^ 

mrx:h^o U7)-L. mirfcOjgc^Xciti^fJLT 
iftfflft^^M2cD^^, it:)bD:;^[^<hl^cv- I 

2 o<7)j£(HSli^^M 1 RtJM 2 C^tt^ r. <!: (c/^^o 
[0 0 7 1 ] ±a5LfcV- I it#t±<^ 2o(Oi£{affi^^M 
l^t/M2T-*$4x^ifif£lft;^^^v>-r. y<yy'^J(on 

[0 0 7 2] ia8(C7j^-r J: 9 t::. ±IBittMfti^^ 

(D-^M 1 T*^^tieiSf^ltt^±co|l7^— ^cO^HF^^- 
1 ;5^biftfla*^±O.SA*-r-omiEI^TA V l 
wtT) A V 1 ^,^.AT*cO®tjfc I 1 -el^^LfcM 

ffii&fet^i»<^-^t^0#.^i-^OfflR poll ^iP^Lfc-g-^ 
R+Rpo 1 1=AV1/I 1 
[0 0 7 31 l^^tC. lElSt;!:^^-^: 9{-. ifBififlXft^ 

\:iiiM(D.^.B^mtRi.. ^M2<o^i&m^^(7)mmiiCMir 

5§]>tC 2^^bi5faft^Jit?5,#.B-iT*omi3EP*TA V 2 

**2s!>6o rcriA V 2 4r,*c B-eco®gfEi 2-e[^suyt{it 

?^^&MR^C^^ffi^^:^i^<^^0^(DS^a^5>T*fc55^ 
^^}S$n:^:^co-^c^0$.^.T*<^1B:R p o 1 2^mW\^ti^J^ 

R+R p o 1 2 = A V 2/ I 2 
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[0 0 7 4] ±tE.2,^.ARXJl^B<o^^ntJ^(r>m:<om^R 

AR==R + Rpo 1 1— (R+Rpo 1 2) =Rpo 1 
1 -R p o 1 2 

z Hit. 1 SCO jKcm^' (Dnm.in. r nmt i.fj:\^^zt/)^h 

[0 0 7 51 fj:^. 1 "^^^tl-^iSffiift^itCI-i, 

c7:>,-^.BtC*5tt'5^J*tg;trL (R + Rpo 1 2) tC^LVN>(it 

(R + Rpol 1' ) 5rtorc,«A' tf^^^T^o ^ 
tz^ ^M2T'*^n^6i£<aftf^±(-t^. (2l9tc^^J:9 

^^Sto: (R + Rp o 1 1) (C^LV^M (R + p o 1 
2' ) 5rt>oyt.*lB' :i5^SE-r5o -T^J^i^^h. 
RH-R poll' ==R + R p o 1 2 

R-fRpo 1 l=R+Rpo 1 2' 

t^Ji^^^B' ;05^M2-e«$ix5i£(aftilS±*C#«E-r 

tJ^mn^^iX-^'tll 2' ^T>*V2' ^-r^-t> .#.A' (O 
mm ( I 1 ' . V 1 ' ) ^ ,-^,8 (12. V 2 ) (7) 

^1^^Sl7L^S,^c^)^B7!^^5:v^^C^U<. :i/t,#.Ac^M11 (I 
1. VI) <!:.^CB' (12' . V2' ) (7)5><lffifeiJ*^ 

[0 0 7 7] *-f. B>-^.^S*<hU. rcT^.-^.BcD^^IS 
tn;(7)^it (R + Rpo 1 2) <^^LV^fe*^^o,^.A' f?:)^ 

[0 0 7 8]^. ^lT*^^tv5ifif£ltt^^08$WtC^t- 

AVI' =C1- (alll' 2 +blll' +C1) 
= (R + R p o 1 2) II' 

-(alll' +bl)=R + Rpol2 

t^Si^. .UA' (OmMl 1' «^ 

II' =- (bH-R + Rpol2)/al 

b^l^o ^^^^ 

R4-Rpol2 (=R+poll' ) = AV2/I2 
(=A V 1' /I 1' ) 

II' =- [bl + (AV2/I2)]/al 
= - [b 1 + (A V 1' / I 1' ) ) /a 1 

VI' =alll' 2 + blll' +C1 

-Cte'Sc^TN ^^-A' Offi:^ (I 1' . VI' ) \1^i^<0 



[0 0 7 9] [^«{CLr. A.^.^mmtL. ^(D.^.ACD 
ffitTLte (R+Rpol 1) >^LV>>(e^l^o,^.B' (Dm 
m I 2' ^mi^V 2' 

12' =- [b24- (AVl/I 1) ] /a2 
= - [b2+ (AV2' / I2' ) ) / a2 
V2' =a2l2' 2 + b2I2' +C2 

\cx^m^<om7^^hwmx^^o ntib\ av2' ^ 

2 T'S $ ;ix 6 *^ tc^-r 6 K- C 2 b 0? 

10 .^-B' ^T-comJE[^TX*fo5o 

[0 0 8 0] ±m(OX0{C]^X. .-SA' OOMtl (I 

1' . VI' ) t^'&i^r>fz.h. E19tc:^-rJ:^tc. 

A' (Dmm (II' s VI' ) ti^.B (omm ( i 2 . v 

mK<D\%R l;65*^6e>:i^6o r (^-g-^lS^vtiOfeR 1 1^. 
^tetn:<h^>111S6t^:»Rp o 1 2 ti^^h^J:^^^^^^^ 
JioT^C-Sm/il^TcoM (VI' -V2) 

i^-racti.6mi)atoi& (I 1' -12) tcj:o-ri^^-r6 

20 R1=(V1'-V2)>/(I1'-I2) 

[0 0 8 1 1 (^JISICLT. .-^.B' (Drnm ( I 2' . V 
2' ) ;65^^ofcib. mi 0{C:^i-J:^tc. .^,B' CDjffi 
H (I 2' . V2' ) t.^.A(Dmm (I 1. V 1) i:^ 

R 2 75^*&^btl.6o Z,(D^^^^o:>\%K2\'X^ m^^t 

^mm.^i&'T^'Rv o 1 1 t^^hti:^^gLm.m^xox± 

C^mffil^T^^M (V1-V2' ) ^^.'^>(CioV^T?^f£tL 

6mJ)fcfO^ (11-12') tcJ:oXi^>^i-^C irJcJ: 
30 oT*i6btL5o -r^c^t>^>. 

R2= (V1-V2' ) / (11-12' ) 

[0 0 8 2] \.f}-'L:^j:t'^h. ±^(DX0li^\.Xi^i5bhth 
^^jA^tn,(DmR iS-t^R 2{^. ^^Sin:^:»®*Stn:^:J^ 

{c-h\^^x^iti^m^L(om^^^xmWi^x^^tLh<D 
T% StBStrC^t^— ScL?:^V>o 2,'^.rs^cO®^4r.^«ffitn:^ — 

V ^ fcmm I^T COS «r ^ <^ T I^^ L T-^n 

40 J:v^, 

[0 0 8 3] 5fe-f> ,^.B^Sittc:Ufc:»^tCOV>TlJi0.^ 
-r5<b. -g-^ffita^ofitR 1 ^ 
R1=R1' +Rpol2=Rl' -fRpoll' 
t^^t. fe^iRl' tC,^,A' com^I 1' <h.«^.Bco® 

5mi3E!^T(±> ^>®Sta^5>R poll' (Xt^R p o 

1 2) tC.^.A' 0®«tl 1' ^,^.B(Om?jttI 2COMJ-t@ 

^ -r -5 ziS ti 5 <h tc: ^ o T ^ C 5 mm I^T ^ 
50 ^;55j5g5r-^5p 
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Rl' (Il'-I2) = [Vl'+Rpoll' (I 

1' - I 2) ] -V 2 

[0 0 8 41 z(D^^mm-r^t. 

Rl' (Il'-I2) = (Vl'-V2)+Rpol 
1' (I 1' -I 2) 

t^j:^. ZZX\ Rpol I' =AV1' / II' -R 

Rl' (I1'-I2) = (V1'-V2) + (AV 

1' / I 1' -R 1' ) X (I 1' - I 2) 

2R1' (I1'-I2) = (V1'-V2)H-AV 

1' / I 1' ( I 1' - I 2) 

Rl' = [(V1' ~V2) + (AVl'/Il') X 

(II' - I 2) ] /2 (II' - I 2) 
Hi'^lkisbhtl^o ^J^^. (AVI' /I 1' ) 1^ (AV2 
/I 2) <ira#tfex.'5r i:;55x-^^o 

X 

R2 = R2' +Rpoll=R2' +Rpol2' 

tir^t^ r(^)ffita:R2' tc,i^.A<7)m»E i i <^.Sb' 
m^fKl 2' cD^{ctg^^'r5mSc/5^'-/jfL;^a-5 w<^(cJ:or^ 
C^mffil^T*^. :»11ffitn:^^Rp o 1 1 2' 
poll) tC,-&ACOSgft I 1 ^.^.B' omSEl 2' ^(O 

R2' (Il-I2')=Vl-[V2'-Rpol 
2' (I 1 - I 2' ) 3 
[0 0 8 6] r (D^^^mir^ t . 

R2' (Il-I2') = (Vl-V2')-fRpol 
2' (11-12') 

^/^6o r^-C. Rpol2' =AV2' / I2' -R 

2' 'efe'5to-e. 

R2' (11-12' ) = (V1-V2') + (AV 

2' / I 2' -R 2' ) (11-12') 

2R2' (11-12' ) = (V1-V2')+AV 

2' / I 2' (11-12') 

t^j:^. '^^t LX. 

R2' = C (V1-V2' ) + (AV2' /I2' ) 

(I l-I 2' ) ] /2 (I l-I 2' ) 
^^^isbbtl^o ^J^^. (AV2' / I 2' ) (1 (AVI 
/ID ^S#^;t5:i^;5»^T-#5o 

[0 0 8 7] ±i2ELA:iJ;9tC5RJ^)e>tlfc2o<DfeR l' 
RrjR2' it. 2ocO.*^A^t/B^S*{CL. ^/c^5^ 
(Rpol l'=Rpol2)> (Rpol 
1 =R p o 1 2' ) l.f)>h^^J:^m>iC 
(OmEEmTM' (AVI) <h^>tC 2;&-bcomJE^T 
A 2' (AV2) ^m^^X^ibf:ih(OXh^(DX\ M(0 

. R= (R 1' +R 2' ) /2 



[0 0 8 8 1 ^r:T% ^^ty-T" y 13 <7:)^t6ta;^**';> -Stc 
^AdoTti. I /F 2 1 ^:n'LTilXft^;ix^S«c-ir>'i^ 
1 5^fl;iEir>'1M 7com;^<?>A/D^ifefitcoiaco^gf 

tsr^^^-rffijE-m«i#tt'e^5. ^>j;tti'vi (i) = 

a 1 I2 + b 1+C lfj:^2».^X^^tl^mi<Ol5:m 
10 \^(DmK.\S^ 2 (I) =a2l2 + b2I+C2/c^5 2 
[0 0 8 91 ISfcfc. ^l<;5ia(El*;SSM 1 (CJ:oT*$ 

4#'ttft^±tC^2<75,^.B^5£2i6 6. r<7)^#. ^ltOi£ 

^2»:)(btt5m 1 (7).«^,Air. ||2 0i£faft^sCM2(cJ:o 
T ^ ^ n ^ m iE - ffl Sit * ^ ± t - ^ b ti. 5 ^ 2 CO .«^. 

II. |g 1 £75,^.A^m2(7),'^.Bii. :»^iffiin:^^>7:>^S:^^ 

[0 0 9 01 ^LT. ||2c^,«^.Bt^MJSi~5^2CD&® 

30 sifti 2fi^m,ntzt^m2(Dmm^T^v2^^c^^ 

6. >^^y7^y (^»fiS*i^^2C>^^lS5t^5>Rp o 1 2 

^-h^j:^m2(D^f5^^i7iR 2 <t i^-(7)ffi^n:jii:^^-r5^ 
ltO^,S.^.A' :^ic7)ifi{flft^5^Mi±tc?e^^i-5 
ir^td. ^icc>,$.A(c:^i^:-r5^itoJ*mmiiSl l ^^SE 
ixfc^#^lt^mffil^TA V 1 ^^U^i±^> ^<iy'rV 
1 acoSittSta^mif^^^l^ffitfi^^Rp o 1 

mi(D^f&nm.R 1 ^iH]-t^ffitn:fii^^-r6^2cDS^ 

,^.B' :^2<D3£(a*^SM2±(Cffi^i-5o 
[0 0 9 11 2ocD2t5^,'^.A' ^I/B' ^m'^X^tz 
40 ^2 0.^,B ^lll tDig.^^'^^A' ir^/S-^it^L 1 CO 

mi^^M^-^Rl^. m2cO]6*«mffi I 2 l^^itS^.'S 

A' Tc^iifcmmssi 1' <t{cj:or-^n-^*tL^c^. m 

2(D^m^^^^Kp o 1 2ic j:6mJEI^T<^^^R P 
ol2 (II' -12) [C^y) miE Lfc±T% |g 2 co5> 
mi&Si^^^Rpo 1 2^ci:6ffiffiP$T^^l^v^fc^lco 
ffiiE<«,^Rl' Sr*J^)5<i:*(-. SulS^ 1 <^.^.^ hSISS 
2COS.^.^.B' <t ^^^^iE^L 2(7)S2(OjSf4R 2^. 
m 1 (DScmmSS I 1 ^m2cO®^.'^.B' T-CO«fSSSSl 
2' i:{Cj:oT-^:iX-?n±i:5. miO^lietrC^^^R 

50 poll \zx^m^^T(Dm^R poll ( 1 1 - 1 
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2' ) {cXK^mjELti±X\ mio:»ffi}g5t^:^Rp o 
[0 0 9 2] z.<oXo\^\^x^i5btimi<omiEM^R 

[0 0 9 31 rOci:^>tcL-r^<';/7^y 1 3(Om&^R^ 

tof^ s ^ ^ ^ V > E^fi^ mm - «Sc ii^tt ^ V R 
= aR I + bR ^fiji^ w-r. 

[0 0 9 4] ^V^T. 5fe{ClR»$tl.fc^<:y-^ ^ 1 3 <7)gf 

[0 0 9 5] :$fe(^fiJt)mLyt. m^mcx^>^<^y 
1 3c7)5>^co.^^^^^/^v^^i:^6<)/.^liEE-m^)^1$ 

I^^Vr =aR I+bR ±(D, ^I'—^m^M^:^ hi& 

i^^^TSfttt^ssE^it (ii ) t^(Dt^(omj£m (v. ) 

<l:;0^^^c^5M11ffi (Vi , Ii ) 4-il5J:^{-s ^<:yv" 

y 1 3(^^lscoij#^^ti^®ffi-ii;«t4#t4^v=a i -h 

ttstV ' = a I + b ' ^*ft^5o 
[0 0 9 6] ^V^T. :^m»f£«Jmt-:t^ti-5Ji^®ffiV n 

(c/j:5<SfflSSftfit I s=-10A iTi^^T) ^fetc 

*i«!)Ao:7 ^^^mffi-m^4t•^4^v " - a i + b " tcf-^ 

ALT. lt^mi3EVn^ffi^U. Oit^m/EEV n (C. 

[0 0 9 7] ^f^i^'^^htttim^mJi^^Tme 
>'^«6ii[l$-^6fci^tC/<:y7"y 1 3d5^0#6^tc^:g^S^Sc 
7(c:J:t)1^ffi^nfc^^:yxy 1 SCDt^^m 

fc5ft3£mJEVn«:. ^J?>3jtiJ?)T*5V>/c/<s/^ ^ 130 

PJlHj^ll/iOC V75-f>IIL^H/^/-: 1 3(Dnm 



[0 0 9 8l)^±75^ >^T':y y^S 2(C:foV^T^I5glC^T^ 

cv (tiiEmJi^«ffiv n ' ) 
[0 0 9 9] i^. :i:i-ei5^0>^L/c. ^mm^^m^cis^f^ 

y<yr'V 1 3(Dm^^mJ^OCV (tilEf^ft^miiV n 
') fo< *-e— ^jl-CfeoT. fill 

r^[E]s§miio c V ^*2s6T f^(-t»^^<^v\ 

10 [0 10 0] E]3tO:7r3— ^-v— h(c:t$i,0^^MbT. 
y-^y-fS 1 tc4b^l.^T/^:yx y 1 3 ;0^^m4''efe'54l'a^ 
(Y) (Cittf::^X:y:7'S 3-ei^. l/F21*^LTm 

LT. ^<:y7"y 1 3 CO^S^fflffi V^^fSmmSS I chc (O^ 
5) o 

[0 10 1] ^fX:^\^. :L<D:^'Ty':fS^k^^\^^^'^ 

^y 1 3(7:>JS^mffiV75s^^^^$n/c^mi;/E^i:('iil5i 

[0 10 2] -^UT. /^rxT^y 1 Z (Ot^^^-n&V t^^}h 

:7{c:Jot-t6 (T) C0^^tc:jott5. /^y^^y 1 3 tc^^ 
i~'5^a^^J:9^1sic7)il^Ttc#5^-^:y7" y 1 3(D%nMM\ 
CHC co^>ft:;55^ 5- 1 o?>S^-cigr 5(7)(C^L-C. :i 

75>t5i^— »9 '^'T^ y i 3 (d^^mm i chc 

[0 10 3] ^(Dfzisb. Z(D%mM^Ll cue (DW-i^iU(0 
^ - H m ^ffi ^ T [E] 6 15 T o 75^^ 

[0 10 4] ^<5/T-y 1 3 0i^^miEV;65^26® 

^StvAc^mUJEflit-iRgfc-r^lSt-J^. ^^y'rV 1 3(c 

40 ^^Di-5?Emmi^fa:i-«toT^^^:y'7" y 1 3<D^mm^Ll 

CHC ^<^?Effl;m^ft I CHC tCJ^;i:T>'-<:y7" y 1 

3 (c 51 ^ -r 5 ^mfty ^^Si t&fo tc [6] ^ ^ o ybiltTif S ^ 

5-1 0^J?^STer5<^:3fe^wIft?«b 
fc. Ell (r) c^^i^ic^Dtt 5/^^/7^ y 1 3(D% 
mm«£icHc (^»t:tom^0#ra. o^«9. ^mi^p^*6;6^ 

E.m^jt^cxmt—m^ii^'^i^^o 
[0 10 5] ^(ofz.^. 'f'^^m'^^tifz^'m'm&m^n 
j^>ir^^mm^fi-h%mM.^^m^^^^-ir^^x<D^z^m^ 

50 ii§^r^?:^i^)ROM2 3 ci^tC^^UT*5#. rOj^i^S 
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[0 10 6] JeJl±«Oj: 9(-LT. :^r'iyys S^cn^^ 

1^1 (r) (-r) 

I CHCO ^^EM-^tt^ (;^T-:y>^S6) p 

[0 10 7] «9EV>-r. r.<D0#,^.. in^. Sffi^^m^^t^ 

B^^&B#.^.tc:jbMt^^'<>y7^ 1 3(7)rta5Stn:R + R p o 1 
^(7)0$,.^.-TrcDffiR p o 1 ^Dm\^ti^^ntji) 

(y^V-^y-T'S 7) o 

[0 10 8] :L(0:^'Tv'fS 7 {C*5tt^/<';/7" y 1 3(7) 

[0 10 9] ^-r. y^y=r^) 1 3;5«is:^^mffiiEfli:vT 

[Olio] ^LT. -(D%mm'Amm^i.tcm}£^ 

5-1 OS?^ff LT^^S^iaUTif^f^'f . L^>t. ^(D^m 
<Dm^(Dmi<^^<y'rV 1 3c7)^'ffl;ffl^^;5^S;^{iftc]tL 

corta^em::^Eo (Dmu{cnLx\^. ^oh/es^^j^ 
gi ^ B# { c ^ ^ ^ r^^ . ^ s g§ * ^ B^p ;o ^ e> ^ L 

[0111] ^ r /<:y7^ y 1 3(o^mvtmi^^:^n 

t>-?:'b^^:y7^ y 1 3 (Ort§PSm;^Eo T-fc5:bt"t Tfe5 

^^-ecora. ^mtCj:oT^<:y7"y 1 3 

^./U^— 75^/^:7 T- y 1 3 0rtg|Se®;^Eo (DmMC^-^ 

[0 1 12] -e^-e. :n7),^,Srgg*;cT. mi^^^m^ 



/<y7"y 1 scDti^^mf^'^xh^t :L^(om'^^MMJ£ 

^<y7^y 1 3ortsr,fi5tR + R p o 1 tc. mffiS^ 
m^(7:>fMm.^Ar^\i ^^mmu<Dm i chco 4rmi:yb<ii: 

<h^L< /^5li-f T'fe5o 
Vt - Eo = (R + R p o 1 ) XI CHCO 
[0 113] L/c;65or. ^<!yv"y 1 3 cT^rtasjgfct R + 
R p o Ml. 

10 (RH-R p o 1 ) = (Vt -Eo ) / I chgo E 
0 =OC V = V 11 ' ) 

[0 114] rcDj:9tCLT. 7 (C^ol/^T^^ 

:yx y 1 3(7)F^^lgtftRH-R p o 1 ^J^is^ti^J: hit. &^ 
(C. I/F 2 1 ^::rrUTmSt'fe>'i^ l 5<Dt^t}(DAXD 

1 1 4^co (^) (Dm^\^i^^'f^^'^yy" y 1 3 co^®®^ 
icHc ^i^>:7'y >-i/L C^T'yy'ss) . ^c^-9->':/ 

y >j/Lfc>'<5/7^y 1 3tD^®ffigft<Ofif IcHCi ^fflV^ 

20 ^m^icD/^'^xy 1 3(oMiHiKmmocv ' o^ai 

^^T9 (:^r-yy'S 9) . 

[0 115] :i<30;^T''^:/S 9 tc^ot:t5. 
y 1 3(7)MlHl2S®EEOC V ' 0^lli(7)J,ff:W?:^F^S^ 
^(onx.^l'X. 'i^<Dtia^Xh^o 

[0 116] ^-f. r.(D;^7":y^S 9 M^.^^Xlt,^ %m 

''<'>'-r y 1 3(OrtSi5Sta:R + R p o 1 
L/.tV>{^-rT'fe»9 . -^9-r5i:> mi (^) co^ 

i^tC:}ott5^^:yx y 1 3 (7)?E®ffiat I chc Oj^^i^N^. S 
30 J£^'^m^(Dmii^^'ik(O^M.li^X^^<y'r'J l 3 cortSP 

®m:^Eo coif^DTS^ ^<D±x<Dj^.mtfj:^\^irx^ 

[0 117] •t5/^;^;L{C. H 1 1 4^(7) (-f ) (7)^i^(CibMt 
^y<y'rV 1 3 cT^rtgpJgfet R + R p o 1 ^I^.{ct^^ 

y<yr'V 1 3c7)rt^g®;^Eo (OiS^bDW^tT^^ia'e/^ :y 

T^y 1 3cortas}s*n:R-i-R p o 1 asT) -r^w 

40 [0118] J:or. ^<y'rV I 3 (DlH'S^f&MtlEo <D 
tiJ[JDS$;ti£ltfCffiti^tbl^\ -^cDtfijc. y<y^^) 13 
COrtSlifi«;^?Eo <7)i^*D(C#9/^5''7^ y 1 3(OI^$Rffifet 

R + Rpo 1 (7)^{b (JS^i^) 5^*>gf •9 3^*nrcz<t(c?S 

^mft^(7)/^>;/-r y 1 3t7)BSlHl2§ffiffiOCV ' ^i^^ 
^±-C. /^:yxy 1 3(7)rt§|54e«;'jEo cOitSOtC^^-'^ 
5^7^ y 1 3C0rtSPSfetR-|-R p o 1 <7)^{l: 

[0 119] Lfc;i5or. mmk(Dy<y'rV 1 3 cOrtlFR 

50 Vt -Eo ' = (R-f-Rp o 1 ) X IcHci (ilL. Eo 
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' >Eo ) 

Vt — Eo = (R + R p o 1 ) X I CHCO 
dSlcHG (D^d^MlcAco -IcHGi ^l^MSi" ^ 

Eo ' — Eo = (R + R p o 1 ) X ( I CHCO — I chci ) 
[0 12 0] ^r-C% mJ^^'mm^<orM^m^CDy<^y'7- 10 

y 1 3(DrtgisMm:^Eo ' mEE^^miSicorM^)^^ 

ctptC. ®JE^^Mi^(OBB*&0#,#JC4b^tt^>''<:yv^ i; 1 3 

Eo '=Eo + (R-hRpol) X (I CHCO — I chci ) 

OCV ' ^i^^^Z.ht^'Q^^ioVliX-h^. 
[0 12 1] S>kl.(0^o\^\^x:^=ry':fs 9 (cjbM-t^^ 20 

ScptO^^ryT" 1 3(7)^lH]S§mHOCV ' (D^V^t'^'^h 

V ' m/£lttcj:^^l±l^. 

SOC= { (OCV'-Ve) / (Vs-Ve) ) XI 
0 0 (%) 

SOC= { [ (OCV'H-Ve) /2] X [ (OCV' 
-Ve) / (V s-Ve) ] X A h } / { [ (V s + V 
e ) / 2 D X A h ) X 1 0 0 (%) = { (O C V ' 2 _ 

V e 2 ) / ( V s 2 - V e 2 ) } X 1 0 0 (%) 30 

/<:y7^ y 1 3f7)?Emi^fi|SOC^^i^). rtT^^fflt^ftlS 

00 m-%m^'^ik'mM±.'^^<o^<y'T') 1 3(7)^iE]ss 

^i^^^ {^v-yy's 10)0 
[0 1 2 21 jptv^-c. '^m7j^(0%WLMM'l&\^^ir^^<y 

7=-y 1 3c7)s«sttag^m^-r^^bT. ^^^-^v^y i 3^5 
1) . ^m^x^^^m^\^ {y^v-y-^^s iixY) . >^ 

[0 12 3] )^J.l.(Dmmt-h%:>^nht^f^^')\^. 
?F^S|co^ttffl^^:yv^y^SSftt^ti^tii^Sl-ei^. HI 

cO?K'>S1^l±i^©2 3 D^Sia^Pflfi-aO^® 2 3 EfC^f 

^iii^S2 3 A^c^/^::-r6^s^«^UTv^^, 
[0 12 41 ^/c. *^jfe?i^tg<^s:«fefla^^5/7^y 5Em^ 50 
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l:4^fll^^lti^Sl -et^^ [gl3^'io;^7^:y:/S 7;i5^ fi* 
3l^>cOrt^t&i7LfJai#l^2 3 BtC^J^^-r^^S-^^c^oT 
^ot9> El3cfic7:>;?^7':y:7'S 9;5^ !f5»t^'^t^)rS^^^2 
3 C fC^ltrt^-r 5 43jS ^'c^ o T V ^ 5o 

[0 12 51 $^(c. ;$:^ssjp^som$&ffl''< y 

^*«SS^tii^g 1 T-l^. HIS q3co;^7^:y:/S 2-^P^7" 

1 %(0^-h(r>K/Y>^W^^ I /F 2 1 4r^LTiRm-r 

mrifc-fe VIM 5 <^JCJ: '9 . If ^^jcfKT^mijfcaO 

^:y^S 3{Ci6V>T^Tt>tl.6> Sm-fe: I 7 CDai;^0 

Axom^m^ I /F 2 1 ^T^ft-LTiRiif ^^s^. m 
[0 12 6] ±i&(DXoii^mf&^tirz:^mmmm 
[0 12 7] mmm^<y'TV%m^&^m^Mm 

1 3(?5Sig^t^^^cS<5V^T. /<:X7"y 1 3 75^?Em^''efe 
t(D'^^. ^<y'rV 1 3 ^O^Srfli'f' 

x;h^z.ti^mm^tix\^^^ikmxn. «cm0#t-ay^$ 
;n.'5-'<'y'7"y 1 3c7:>^s^miEv^^mmst I ^^sjcl 

[0 12 8] ^LT^cOt^. y 1 3;05^m^'-efe 

fi^t. ^<y'r') l3<D%m9V:i^m<DmMt^y^Vy':^ 

y 1 3C0P^gPl&irLR-HR P o 1 Tl^sft b t^^o 
[0 12 9] -^LT. wC^rtasffittR + R p o 1 ^> ^ 

®Pfl*&Butc^3tt5''<:y y 1 3 £0§llilSSffiEEOC Vtc^ 
LV^mJES^^1^0F^*^B#,#JcibMt5^<:y7^ y 1 3 cTprt 

y 1 3 o?Emm»E«^iii: i ch co ^ . mBES^ffi«<^^^6 

J[^l^tcaa^$:^x5^<'^7" y 1 3 O^S^^ScdM I CHCI ^ 
[0 13 0] roi: e> ic. :*:^«^^(7)m«feffi/^:y7^y 

T^y 1 so^pffitft^tcisi't^^sKmffoc v'^scm 
1 3(^)raiB]ssaiEocv ' ^sfem'^t^sa^^i^^^^ 

;65-e#5 J:9tc/j:6c0"e. /^-yr y l 3 o^m^St-H 
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[0 13 11 *Jll£?F^®<^)m«ffi>'<5/7^y^m^l: 
i^t9|:^fctiilSlT-t:i. %m^(Oy<^yy'V 1 3 f^i^S^mffi 

umLfzi^K ni^tcti. ^^yT^y 1 3 05^:®m^®^^)ffi 

EE V ^feJ? (ca^^j-r 5 Bg-tt^O^ 5 o 
[0 1 3 21 ^fc. 3te®SEE^:^m/£tC^il^-r6f:i*6cD 

IcHG <DW.'><ofz.'ih<ny 4 — Y^<y^W^tS 
^♦9 31Ltc J:oT. ^< y'T'^) 1 3 (7)S^mEE V;65«Sfcl?tC 

[ 0 1 3 3 1 |l!3(^:7n— htciott^:^ 

7^ y:/S 8 ^o:^^V^T. I /F 2 1 ^^LTmi£ir>lM 

Lv^S5^4^<^5^^y7"y 1 3c?5^lE]8Smmoc V ' ^it;^n 

1 3coBI[ElKmjEOCV " ^i®^> ^-tir^MiE^r^T 

[0 13 41 -?:<Oj:9JC-r-5:^'&l^. mEEir>'lM 7^ 

^ LT. H 3 ^'C7);^7" :y:/S 8 m^jfcir V-i^ 1 

5 O m ;^ (D A / D ^ JfejCcT) itx* ^ ^ tctT ^ mEEir > 
•9- 1 7(7)ffl;^j(DA/D^lJHii:SriR«lt- ^^S^^ :tJDt?5 

fcSffiirViM 7cDai;^(^A/D^fete-tcOi:bgi(-;r>i: 

[0 13 51 *^iS?f^fl§-ef^. ^^y'r^) i 3 



[0 13 61 ^fc. ;$:^te?f^tlT'll. U 1 3 co^ 

ttiIi]5>®(7)Sf r^B#,^.:^ffiti UT^c^teS L/c?cmilJj^^ 
f^Slr^0#,^.mtcffi/Eir ^-i^ 1 7 (cj: gy^^n^i^S-iF® 
EEie^fflV^T. /^:y7"y 1 3 co^mSa*-r^i"5 t^ffi?r 

10 [0 13 71 ^ lb frc. :^mmmmxn. y<y'rV(DmM. 

ft^^M 1 ^t>'M 2 n5i£faft^-bcr)^X- ^ (O 

^?5E -r 6 ffilS ;t .«^. A ^ t>' B ^ail^^ U T V ^ ;5 75^ 

^i^e>^0,'^.^2ocoia(flft^^Ml^t>*M2±CD. ^tt 

^tT^^x^^ mi 2jbmmi 4^^m\^x. ^TMri^^ 

20 [01381 . 012 M^i- 9 2 0(7)i£fatt 

wtc^-r5«]>ftc i75>f5ffi(aft^±fo.«p*'e<^mffii^ 
TA V 1 ^5l<is:?5o A V 1 ^.^.p-ctT^gjjtt I p -ei^ 

T-fe5^>1^}Sfei:^5>(^'e(^0#-^^x-<^1itR poll 

R + Rp o 1 1 = AV 1/ I p 

30 [0 13 91 PlEltCTi^-r J: ^M2(03a{Elft 

jS(7)g^W(C^f ^«I>t C 2 75^bi£ffl*;^-h'?:>.'^^ P ^ X<7:> 
®1EP$T A V 2%*i6'5o A V 2 ^.^,P-et^®ffi I 

pT*|^.^L/cfit|-i. $ifit&titR(C.*ififfitn:5rl^<-^tOft!icO}g: 

ififS,^Axh^^Amm.m.j$,^^<o^(r>^^^>x<DmRp o i 2 

R-f-Rpo 1 2 = AV2/I p 

[0 14 0] ±SE*MlCC>iS(a*I^Ji<7?.^.P-^^M2(0 
ififftft«l_bcr),^. P <0-&^Si7L(^ffiC0^ A R 
40 AR = R + Rpoll - (R + Rpol2) =Rpol 
1 — R p o 1 2 

t^J:^. S/jr63fifflft«S±«0/^.P{c:foNt55>1SStn[^£$^ 

[0 14 11 /cC^5. ^MlXm^n^i5iU^f^±i>^n> 
mi 3\^^^X0^C. ^M2c^ifi{aft^±t-ilS^U^^tt 
«CD,#.PtC*5lt5'g'^fetg:ta: (R + Rpo 1 2) (C^LV> 
fit (R + R p o 1 1' ) ^hoti^^^P I 7!i5^?£-r^o ^ 
fc. ^M2-e^$4x6i£fa*i®-bt-t>. Ell 3tC?]^'r<t 

50 ^Mi<D75:j&}&m±Km^\^tLiiM(O^P\zion 
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^^^mm (R + Rp o 1 1) tC^LV^^^ (RH-p o 1 
2' ) ^t^ofd^-^.P 2 75^#?5E-r^o i-?'.^t:>-^. R + Rp 
oll'=R + Rpol2 .^7:^5,#.P 1 ;65^M1 T*^^ 
^a-Siaffilft^-ht-. R + Rpo 1 l=R + Rpo 1 2' 
i /jr 5 P 2 r^^M 2 T'* $ :1a. 5 ift© ft ^± ^ ti-^r'ti. 

[0142] ^-r-stc, ,^,p 1 tciott^m?)fL^t>'miE^ 

^n^-ettl P l&t/V p 1 .^.P 2 tcioJt^SSfcS. 
T>*mffi*'^ti.'?:*tl. I p 2^I>'Vp 2 ^-r^ir. P 1 «^ 

j^n ( I p 1 . V p 1 ) ^ ^'^^ p (Dmm dp. V p ) (D 
^mi&m.^^(om:^^K\^'{c^i.< . ^r:i.^.pcomm (i 

p. Vp) t,^.P 2 ( I p 2. Vp 2) (D^mm.ifl^6^ 

[0 1 4 3 1 ^-f. ^M2(D^^m^m±(r>.^.p^mmt 

r(7),#>Pt7:)^^lg:tA:OM (R+Rp o 1 2) <i:^L 
V^flf (R+Rp oil') ^W^.^.P 1 (OmSSl P 1 

[0144]^. 1 x-m^ti^i5:B^m(omm^n 

■T'S^K'C iTi^b^cO^-^.P 1 ^X^tDmEE^T*: A V p 1 

AVpl = Cl - (allpl2 + blpl-!-Cl) = 
(R+Rpol2) Ipl 

~ (allpl +bl) =R + Rpol2 

t^j:^ . .'^^ P 1 (DM^L I p in 

Ipl=— (bH-R + Rpol2)/al 

t^J:^. nt*5. R-f-Rpol2 (=R+poll') = 

AVp/ip (=AVpi/ipi) -e^^co-c, 

Ipl=~ [bl+ (AVp/Ip) ] /al 

= - [bH- (AVpl/Ipl) ]/al 

irnc^o ilti. .^.P KOMEEV p in. ±^^f)^hmh 

Vpl=allpl2 -fbllpl-fCl 

X*h^(DX\ .-SP 1 t^MH (Ipl. V p 1 ) n^^(D 

[0145] p]«f«lLT. 5tM 1 (Dl5:&^m±<7:>.^.P^ 

mmtL. p.^.^mmtL. :L<D.^.p<D^m^ (r + r 

p o 1 1) ^^LV^ffi (R + R p o 1 2' ) i:W-0,^.P 

2(Dm^ I P 2 .^mEEV p 2 'b> 

Ip2=- [b2+ (AVp/Ip) ] /a2 

= - [b2+ (AVp2/Ip2) ] /a2 

Vp2 = a2Ip22 -fb2Ip2H-C2 

{cx^m^<Dm^-h»mx%^o <^*3. Avp2t^. 5C 

(D.^.P 2'^X(D'mi£^TX^^o 
[0 14 61 Jia>COj: 9(^LT. ^.P ICOMH ( I P 
1, Vp 1) 7555^^0 fcfj. ^1 3{C7f^irXo^^. J^>P 

1 coffin (Ipl. V p 1 ) ^ p (Dmm ( I p . V 



^ffifetir^&^Sta^^^R P o 1 2 t^-h^x^'^f^m.mc 

x^x^c^mj^^rcDm. (vpi-vp) ^^.^Ac^ 
i^rrin-s^fficos ( I p 1 - I p) tcj;ori^^f5 

Rl = (Vpl-Vp)/ (Ipl-Ip) 

[0 14 71 IWJ^iCUT. ,^.P 2C0M1S (I P 2. Vp 
2) 7&S^*o/cib. Ell 4(.l7J^i-J:9tC. .^,P2(Offi^ 
(I p 2 . V p 2 ) ^ ^-^^ P (DmW; ( I P > V p ) ^ 

10 ^iH^L 2(Di®#4^*i65:i>tcj:o-r'g';S;t&tn:(7)^iiR 

2;6i3j^*!?ib4X'5o rco^^lgfetcT^fliR 2li. ^Stit^:» 
=g}Sln^$JRpo 1 1 <h75>-b>:e^^J«ffifet{CJ:oT^C 
^m!^^T(0^ (Vp-Vp2) ^^^^JCjol/NTjjfttl^ 

m»Sco^ (I p - I p 2) tcJ:oTI^Wt*^:i.^(-^^ 

R2= (Vp-Vp 2) / (I p - I p 2) 

[0 14 8] L;O^L?:f:755b. ±izl!CD J: 9 Lr*it) ^b4^ 
{c^i^^xmti^m^icom^zx^xmwLx^i^fzhcD 

X\ mUin.tn-^l.^J:\^\ 2,^.Kco{g^^MS*rL^ — 

[0 14 9] 5fe-f. ^M2cOi£Mft^±c7).#.p4rS*(c 
LyS::^^^coV^Tltt0^■r^i:. ^> '^^ffitittOffiR 1 ^ 
R1=R1' H-Rpol2=Rl' -hRpoll' 

30 ^Si p ^(D^lc:*@Si-5m«t;e'^«£n'5r ^tcJ:oT^C 
^mm^Tt^. r^Sffiln^^JR poll' (xnR P o 

1 2) tc,^.p 1 (7:>m»ft I p 1 t.^.p 2(Dm9t I p 

it. .^.p i(Dm.&^^'h±n*xmiEi.x^tinx<. jsfe 

Rl' (Ipl-Ip) = CVpl+Rpoll' (I 
p 1 - I p) D -V 2 

[0 15 0] ^icosCSrSH-r^ 

Rl' (Ipl-Ip) = (Vpl-Vp) +Rpol 
40 1' (Ipl-Ip) 

t^j:^o rrT% Rpoll' =AVpl/Ipl-R 

1' -cfc^c^-e. 

Rl' (Ipl-Ip) = (Vpl-Vp) + (AVp 
1/Ipl-Rl') (Ipl-Ip) 
2R1' (Ipl-Ip) = (Vpl-Vp) H-AVp 
1/Ipl (Ipl-Ip) 

Rl' = [ (Vpl-Vp) + (AVpl/Ipl) 
(Ipl-Ip)]/2 (Ipl-Ip) 
50 iit>^ls^htl^o ^J:^. (AVpl/Ipl)t:i(AV2 
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[0 15 1] ^Mi(o'^m^^^±<o.^.p^mm{^ 

R2 = R2' -|-Rpoll=R2' +Rpol2' 

i:5«i£^Tii. i^mm.m,f^'AR p o i 2' (xi^r p 
oil) (c,^. p <^)^«t I p ^ p 2 (omM I p 2 1 (om 

R2' (Ip-Ip2)=Vp-[Vp2-Rpol 
2' { I p - I p 2) ] 
[0 15 2] r.CO^^^Si-^<t. 
R2' (Ip-Ip2) = (Vp-Vp2)+Rpol 
2' ( I p- I p 2) 

tfj:^o ^wX% Rpol2' =AVp2/Ip2-R 

2' -efe^tT^T^ 

R2' (Ip-Ip2) = (Vp-Vp2) + (AVp 
2/Ip2-Rp2) (Ip-Ip2) 
2R2' (Ip-Ip2) = (Vp-Vp2)+AVp 
2/ I p 2 ( I p - I p 2) 

R2' = C (Vp-Vp2) + (AVp2/Ip2) 

(lp-Ip2)]/2 (Ip-Ip2) 
Tb^^J^tbhtl^o ^ctib\ (A V p 2/ I p 2) a (AVp 

/ip) tm^m^^:it^^x^^o 

[0 15 3] ±mi.tlX0{CJ^i!f:>htlfz.2-^(DmR 1' 
:S:t>*R2' 2o(7).^.A^I>*B^Si¥f-L. 
llSSt^^ (Rpol 1' =Rpol2) t (Rpol 

1 =R p o 1 2' ) *fflv^. L;^i^tm^c^^§]>>tc 1 ti^h 
t^?mEE^TAVpl (AVp) ^^K-C 2;^>^co®/E|^ 
TAVp2 (AVp) ^m\^^X:>^ibtch<^X^^(DX^ 

R= (R 1' +R2' ) y 2 

^ t^z.t[r^X.^x. M(oW^^R^^^^hin.^. 

[0 15 4] mi 2 7!;Mia 1 4 ^#RS uxmP^ Lfc>^< 
7- y e7)Ml&«ia'J^::^fe'C<i:. 2 ooi£ffil*jffi^M 1 

M2±,<Dy<yv-^)(DWi'mmxk(D^i^m^n^^^>^^^>^^ 

[0 15 5] -^LT. ^2tOififaft^^M2-e*^ix^ 

ft^±£o.'^.picM^s-r^«cmmsft I p;55Sttv/c<t ^® 2 

2c05>111S*t^^R P o 1 2 75^ib?:^6^2c^'g')5!g}&taR 

2 tm—(ow^^^^'t^^i<om'&M.p «^i£ 
^(D.^.p^cnjt^'r^nmm^ii p^*^i&titzt^mi<Dm 



^^I^Stri^^^R P o 1 iy)-h^J:^mi<r>^^^in.R I t 

m-(Dm.m^^^-t^m2 (om-^j^^ p 2 2 t^^isia* 

[0 15 6] 2ocoJ53£,^?.P l&T>*P2;i)5^.^-e#fc 
,^.P^Sl<7)®^,«5rp 1 .^r^j^^iE^L ICO^ICT) 

ffi#4R 1 nmmm i p 1 o^^.-^.p 1 -ctD^rm 
mmi p 1 irtcjioT^n-e^ix^C'S. m2(oj^m^m. 

f&i^Rp o \ 2\cJ::bmj£^T(om^Rp o \ 2 (Ip 

i-ip) {ctB^-r^mtiiELT. m2(Dj^m&.^f&'7^ 

10 Rpol 2{cJ:6mEEI^T^^I^A^fcm l^?:>ffiIEl®#4R 
1' ^*i65<!:i: t>tc. mj|a,^.Pi:ttj|£m2coSS^^.'^.P 
2 ^^^^H^lL 2(^m2(7)iS^R 2^. WiMMMl P 
^^2(D>©^.^.P 2-CCOSjfll'a^TfL I p 2 <ir J:oT^tL 
^1 ^7)^Slg;tn:^^R p o 1 ncJ:^«/£ 
P$TC9||^R poll ( I p - I p 2) fctB^-r-Sfiti 
lELT. ^10^>11«45t^5^R p o 1 l(ci;SmJ£^T 
^^[^V^fcm2cDffiiEMf4R 2' ^**!)5o 
[0 15 7] :i(Oj:9{CL'C*i6fc^l co*iiE^Sf4R 

1' t%2CDm^^mR2' t^tmw-mx^xW'^m.m 

20 ?:*4?). -<Di^mz.^m^n^^<^:^y-')(omk^Rtl. 

[oi5 8]/^^5. 9tcL-rs56i&*n:^ay^-r6* 
7^ y osfemm^stt^a:^M{cti^-r p 2 .^.^ 

[0 15 9] 

30 ii\ mpit7):ft#(c:m:?b^ttl^'r'5/'<:y7^y 

^ffiiac0K*SB#.^,{c*5»t'5. mj|E*Je>fcSiIIB/<:y7^yo 

P^gRffita^^Cfcfit^. i^i!s6*i^)p3:fx^cmjfE/-<:y7^yo 
mJiSSaffi ^*&mj (c :Jo it ^ gl ©SSSffi tc^D ;t 5 3 

[0 16 0] ^fc. ti*JS6{ciE«&Ufc;*:^0^c7:^^«gffi 
50 nti^m^ir ^^<^y'r ^) (D^^'^^hMzM'&^'mM& 
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t-t 6 Js^mffi 1@ -r 5 iHi3sm/E ^-^^i" ^ ^^"c* fo 

10 16 1] r(^5fc56. iS*3ll(Csa«L/:i*%P>«t^« 
10 16 2] S^tc. fS*3S2(c|a$feUfc:^%PJ(7:)^«c 

^^ip^r^i ^ c7)i)^/>a^^gff ^fii ^ T iHi o 
[0 16 3] ^tz. m^m7i,cumi^ti:^^m(om.mm 

[0 16 4] Z.(Dfz.^^ lf3j^35 2{Cffi«gL/c;$:5!0>^(D^ 



32 

^<:y7^D cD^[E]gSmJE^^^iiSt-<t^a.tf. 6 MIS 

«Lfc>t:5|0^<D«ttffi^'<*;/-r ^T^gglElKmEEia^SSt- 
hfz\-^x. ^lE]s§mi^^7)^^^Mfflv^5/<'y7^ u co^esm 

[0 16 5] ^btc. li^«3tCfS«feLfc:*:^0.^t^m«fe 

[0 16 6] ^fc. fi*Jl8(CiS«feUfc*5gWtom«ffi 
« L CO Steffi ^< :y U (T^r^^lilgSffi/ESI^a^^t- 

■ [0 16 7] roofci8!>. tS*3S3{C|S«feLfc^^0^<7)^ 

ft L tzy^^m(D^mm ^<yv-^) (Dmm^n.j^^w-^w^^ 

BI^&0^-'^>*^=i^{-^^mt-5 :i i: t^X% 5o 
[0 16 8] ^btC. fS*354(C|S«gLfc;$:%P>^<0^tt 

2 3^(^ 3 \zum\^fz.:^^m<D^mm^< y =r y (ow^m^n. 

[0 16 9] ^fc. iS*3®9tc:lB«6Ufc*%§«o*ttffl 
y<:yv^y (0§§lHlKmii?aStS^S(-<tntf> If 6 . 7 

xi^ 8 tciGife Lfc*5!P^oms!ffi^> :y T- y cor^^iHisssm 
<g^^g{C^oV>T. wx^^^yT- y co^^^sEE^ray^-r^ 

/bBfiiamffi^^ffi«<?^^*&^^^^iy«p^t-SMis«/Eay^^^ 

fci: »9ay^^tLfcmjfa/'<:yxy (D5f^^miES:r/mJf£iS:^ 
50 tzm^^'^yy- V c^^mffi3Emi^t-*5tt5HlElKmffi<50fli[ 
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[0 17 1] IfjRilS MlS$feLAc:^^0^coStfe 

1. 2. 3y.vxA{zum.(o^®.m^<yv-')(o^m^m^^ 
[0 17 2] ^/c. f«*xii 0 {c^m\^t^^mFi(o^m. 

[0 17 3] :icorzib. m^m5{cmm.\^ti^^m(D^ 

mt(D\^^^n-\i^X'^xh. McM'^m^mm'^^M'^n^^ 
mm. (soo <hv>o/c. ^<yv- v (D%m^ 

-rmmmxh^o 



im4] i(ki5.\a^x^Lti^<yv-v<Dmj^-m^L^\± 
(D—M^7Fi~^yyx^^o 

[0 5 1 2»:i£fla^-e*Lfc^'^:y7"y <7)mEE-mgE1#tt 
[1171 l^m(DWcm,{^XoXnhtl^20<D21^(Di5:i&. 

10 

SrUi?^ -r ^ ^ 7 ^ o 
[0111 m2(omMm^<y7'')^'mMm^mm^mm. 

'T^^nmM^x.cDm^^mt^^-ir^'yyx^^o 

[0 12] /<:yv"y ^O^St^L^ay^i-5fdl^7)^Jll(C^oV^ 
2o<7)i£(&i|^14ttJ^±--cO2o(;5,*'Cr)^>?)*'^tJi0>« 

^^tL}^<D^yyX-h^. 
[013] y ^7)^}g;t^[^^IO^-r'5{tll(7)^)Il^C^oV^ 

}!b^t 2i^m(Dm^(Dm^(o^±')jt^m.m't^tL^(D^ 

yyxh^. 

[014] y<yy^ V <D^^t^iji^m'^-r^mco^}im^^\^^ 
i6:^<h 2.^.ra<^5«#4oMiE(^tt*^^a§^-r5yhft?>(7:»^ 
m^comm] 

1 3 y 

23 -^^-^f ^ C2 3 :^t:':3. — ^7 

2 3a CPU 
2 3b RAM 
2 3c ROM 

2 3A mit^m^Mi^^^ 

40 2 3 B P^SPStaf Jta^^ 

2 3 C iRW^^ 

2 3D jgc'>a:^ffl^© 

2 3 E SigH#Patf a?J^S 

2 3 F tf lE^S 

B mEES'J^^^ 
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